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Figure S1. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S2. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) 82
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Figure S3. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S4. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S5. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) 85
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Figure S6. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S7. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S8. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S9. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S10. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) S~| 0
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Figure S11. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)



1.007

ck.true (nrep 1000 n 100 vsamp 0 rho 0.4)

Anfsnl=-FRlRAn l:l..Ei==-E=
0.26 ppoagangod
iy
0.007 -
-1.007
TTTTTT T T T T T T T T LT LT LT LT LT LT LT LT DT LT LT LT LT LT LT IL\T LT BT
02,992,050 00000V LPE2L e BB LY
oRVBPY LB TBLLO L DBBBBBD L OLD DD
ck.taub (nrep 1000 n 100 vsamp O rho 0.4)
1.007
- - -ZAn
Rafisfians, 5faafss AmMios- AEAaA, RESn, Ao ATCa"7AT,
R A P CT N maaiit '
0267 10E00RRG},0000Rq;000000q, 000N 00000, 0N 0ANF VAR Y]
53 UL FTRRR LAY L L LT RRS TT AR T TR TR R R
000 TR L
- = = - - = -=|I|“
-1.007
TTTTTTTIT IO LT T T LT T ET BT ET LT LT LT DT DT DT LT LT LT LT LT INT LT BT
02090000 00% 0B LLEL BT BB LBBB LY
R AR R A A R TR R R R PR PR R PR R A R AR PR R R )

ck.dl2 (nrep 1000 n 100 vsamp 0 rho 0.4)

1.007
- - - - S - 2w un= muzghl
Reliitatesiienit, datiaie aR0it. RRGe, Tofe RRle SR
0.26 10000}y 00000005, 000800q; 0000000000 00003 0E 15 DAAY )
ooof IR AL L
-1.007

Figure S12. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S13. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S14. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S15. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S16. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S17. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) S~| 7
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Figure S18. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)

S18



1 oo cp-true (nrep 1000 n 100 vsamp 0.5 rho -0.4) 1 oo cp-.di2 (nrep 1000 n 100 vsamp 0.5 rho -0.4)

0.00" ummumuuumuuummuuuuummuumuul

....................................... 0.00
iéélé‘l'u':"l'é;'u"u““illliEggﬁﬁéﬁéiéégéééééfu!uﬂﬂ g!ulg:é;""ééﬁg
-1.007 -1.007
TTTTTT T T T T T T T T LT LT LT LT LT LT LT LT DT LT LT LT LT LT LT IL\T LT BT TTTTTT T T T T T T T T LT LT LT LT LT LT LT IT DT LT T LT LT LT LT LT LT BT
09925000000V VLELL oL ELEBHB B 09020000002 VBLYLL LB LY
©C0D0CO LR PP B HPED PP D SRR R PR Ry R A R A PR R R PR R PR R R R R R
cp-mle (nrep 1000 n 100 vsamp 0.5 rho -0.4) cp-mle2 (nrep 1000 n 100 vsamp 0.5 rho -0.4)
1.007 1.007
n
X 5 R
- = -- - _ - :_ E;ﬂ: - R i"' -ﬁ;
_ - - Se- I iTozol _ : _.-=,1r|r| —p-= ||| =nf : 4 HH
S e R B LT T H T IREEARERE ,’,‘ AR o
0.00° :“lII!”|”|ll!gp”l!wnm!ui 0.00" ::::::”“. ” ””
TR S VAR R FRRRELL PREALL! B 'TTELETY -"ﬁéé ST
e I PL RN R SR T '=="!-'=-= !.'..:
ToTeE T LTI TTEngpLinitg - !
i e TR TRl - = : 5
H 'é :é -|:, H :
T
-1.007 -1.007
TTTTTITTIT IO LT T T LT T ET BT ET LT LT LT IT LT DT LT LT LT TTTTTTTITT T LT T LT T T ST BT ST T LT DT DT DT DT LT LT LT LT LT INT LT BT
02,592,000 00000082 oe BB BB LY 09,922,050 0000 PBTLRLT LB BTBL B Y
©VV0VO BB B D CVD0VO LYY PDT DYDY D PO D

Figure S19. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) S~| 9
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Figure S20. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S21. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S22. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S23. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S24. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S25. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S26. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S27. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) 827
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Figure S28. Boxplots of estimates of Pearson correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S29. Boxplots of estimates of Spearman correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S30. Boxplots of estimates of Kendall correlation. Horizontal axis is percent censored in x and y. Estimators and parameters as indicated.

(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S31. Box plots of estimates of correlation. Estimator = cp true. Horizontal axis is percent censored in x and y. Parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) 831
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Figure S32. Box plots of estimates of correlation. Estimator = cp dl2. Horizontal axis is percent censored in x and y. Parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S33. Box plots of estimates of correlation. Estimator = cp mle. Horizontal axis is percent censored in x and y. Parameters as indicated.
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(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S34. Box plots of estimates of correlation. Estimator = cp mle2. Horizontal axis is percent censored in x and y. Parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S35. Box plots of estimates of correlation. Estimator = cs true. Horizontal axis is percent censored in x and y. Parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) 835
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Figure S36. Box plots of estimates of correlation. Estimator = cs dl2. Horizontal axis is percent censored in x and y. Parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S37. Box plots of estimates of correlation. Estimator = cs det. Horizontal axis is percent censored in x and y. Parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) 837
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Figure S38. Box plots of estimates of correlation. Estimator = ck true. Horizontal axis is percent censored in x and y. Parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data) 838
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Figure S39. Box plots of estimates of correlation. Estimator = ck dl2. Horizontal axis is percent censored in x and y. Parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)

S39



ck.taub (nrep 1000 n20 vsamp 0.5 rho-0.8)

1.007
0.00 —
-0.137 = = = = = = ==
-1.007
R
C > % k2 % % °
1 oo ck.taub (nrep 1000 n 100 vsamp 0.5 rho-0.8)
1) I o B — E— —
-0.137 : = / mm
0.13 E == = — — = =
-1.007
% 2 % % % % >
i) ) ) &) ) ) o

Figure S40. Box plots of estimates of correlation. Estimator = ck taub. Horizontal axis is percent censored in x and y. Parameters as indicated.
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(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
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Figure S41. Box plots of estimates of correlation. Estimator = cp.mle. Horizontal axis is percent censored in x and y. Parameters as indicated.
(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)

(simult=T indicates correlation estimated simultaneously with means and standard deviations)
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Figure S42. Box plots of estimates of correlation. Estimator = cp.mle. Horizontal axis is percent censored in x and y. Parameters as indicated.
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(nrep is number of replications, n is number of observations, vsamp is variance of physical sample size, rho is correlation of unadjusted data)
(simult=F indicates correlations estimated after means and standard deviations)
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Figure S43. Scatter plots of simulated multiply censored data.
(B=both detected; x=x detected, y at DL/2; y=y detected, x at DL/2; n=both at DL/2) S43

(number of observations=100, variance of physical sample size=0.5, correlation of unadjusted data=0.2)



Example of computation of Kendall’s tau and Kendall’s tau-b.

Ifx=(5,4,3,2,6)and y =(1, 2, 3, 2, 4), there are N=5%4/2 =10 comparisons in X and in y:

Xj X; Sign(x;i-x;) Vi Yj Sign(y;i-y;) Sign(x;-x;) *
Sign(yi-yj)
5 4 1 1 2 -1 -1
5 3 1 1 3 -1 -1
5 2 1 1 2 -1 -1
5 6 -1 1 4 -1 1
4 3 1 2 3 -1 -1
4 2 1 2 2 0 0
4 6 -1 2 4 -1 1
3 2 1 3 2 1 1
3 6 -1 3 4 -1 1
2 6 -1 2 4 -1 1

Here, the Kendall correlation = (Ncon—Ndis)/sqrt(N-ntx)(N-nty)) = 0.105, where Ncon = number
concordant=5, Ndis = number discordant=4, ntx = number of ties in x=0, nty = number of ties in
y=1. By comparison, the Pearson correlation = 0.277 and the Spearman correlation = 0.205.

If the data are censored, a common practice is to impute censored values as the detection limit
divided by a constant. For example, if x = (5, <4, <3, 2, 6) and y = (1, <2, 3, 2, <4), and the non-
detects are set to the detection limits, the correlations are estimated as above. However, if the
non-detects are set to the detection limit divided by two, the estimated correlations are:
rp=-0.321, rs=-0.433, and rk=-0.354.

In estimating Kendall’s tau-b, a non-detect compared with a non-detect is considered a tie
regardless of the values of the two DL’s. A non-detect compared with a detect is considered a tie
if the detect value is lower than the DL for the non-detect. This method can result in a large
number of ties and difficulties in estimating the variance of the statistic (4).

For instance, using the above example, the comparisons are:
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Xj X; Sign(x;-x;) Vi Vi Sign(y;i-y;) Sign(x;-x;) *
Sign(yi-yj)
5 <4 1 1 <2 0 0
5 <3 1 1 3 -1 -1
5 2 1 1 2 -1 -1
5 6 -1 1 <4 0 0
<4 <3 0 <2 3 -1 0
<4 2 0 <2 2 -1 0
<4 6 -1 <2 <4 0 0
<3 2 0 3 2 1 0
<3 6 -1 3 <4 0 0
2 6 -1 2 <4 0 0

Here Ncon = 0, Ndis = 2, ntx = 3 and nty = 5, so that tau=-0.338.
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